Discovery of a specific double-stranded RNA virus in Giardia lamblia.
Nucleic acid samples purified from trophozoites of Giardia lamblia Portland I strain contain an ethidium-stainable band that comigrates with 7.0 kilobase DNA in agarose gel electrophoresis. The band was degradable by alkali, ribonuclease A and ribonuclease T1, but the susceptibility toward the ribonucleases decreased with increasing ionic strength, suggestive of double-stranded RNA (dsRNA). This identification was confirmed by electron micrographs of the purified samples, which showed linear double-stranded structures with an estimated average length of 1.5 micron. In crude homogenates of G. lamblia, this dsRNA was protected against added ribonuclease A but disappeared upon adding sodium dodecyl sulfate or proteinase K. Differential centrifugations suggested an association of the dsRNA with the nuclear fraction, but it was freed to the 109,000 X g pelletable fraction with increasing homogenization. The dsRNA was purified by CsCl buoyant density gradient centrifugations in a distinct band with a rho value of 1.368 g ml-1. Electron microscopy revealed spherical virus-like particles (VLP) with a diameter of 33 nm. VLP of similar shape and size were also identified in the nuclei of sectioned G. lamblia trophozoites. VLP yield a major protein with an estimated molecular weight of 66,000 in sodium dodecyl sulfate polyacrylamide gel electrophoresis. VLP are abundant in the culture media of stationary-phase G. lamblia Portland I strain and are able to infect the G. lamblia WB strain, which is free of the virus. There is no sequence homology between the dsRNA and the nuclear DNA of G. lamblia and thus no apparent integration of viral genome into host DNA.